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Abstract— A Wireless Sensor Networks is a group of 

spatially distributed and dedicated autonomous sensors with 

a communication infrastructure for monitoring and 

recording environmental conditions and or Genetic 

Algorithm the collected data as central location. The nodes 

in WSNs (Wireless Sensor Networks) are very prone to 

failures due to energy depletion, defective hardware and 

environmental conditions and breakdown in the onboard 

electronics. Loosing network connectivity has an adverse 

effect on the applications and hinders the coordination 

among some nodes. Thus fault tolerance is one of major 

issue in WSNs. This paper mainly focuses on the parameter 

comparison indeed the advantages of PSO (Practical Swarm 

Optimization) Algorithm over GA (Genetic Algorithm) in 

the WSNs using network simulator version 2. This paper 

considers the energy efficiency and some other parameters 

of the nodes and compares the algorithm for the same. 
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I. INTRODUCTION 

Practically all over the place we can see the WSN networks, 

so which got the global attention now a days because of its 

vast applications. WSN lessens the Genetic Algorithm 

between the real world and the virtual world by acting as a 

bridge among them. The improvements in the wireless 

technology resulted the enhancement in data collection and 

data processing capability. WSNs comprises of functional 

communication nodes equipped with processors, sensors and 

communication devices such as short-range transceivers 

over wireless channels as shown in Fig 1. 
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Fig. 1: Basic components of a WSN node 

These distributed nodes over large area have to 

cooperate with the neighbor nodes to perform their specific 

task. For this the node should possess sufficient energy and 

dissipation of energy must be slower. If the energy decay is 

faster, results in the shutdown of a functional node, which 

intern results in the leakage of transmission of data. Also the 

WSN node has restricted amount of energy which cannot be 

supplanted, hence energy should utilized in an efficient 

manner.  

In WSNs, a node with the sufficient energy has to 

relay information to the destination, and if relay repeats 

involving similar node, results in shut down after reaching 

its operational threshold. So sink node has to find the 

alternative path for transmission with path having low 

transmission loading and high data handling capacity with 

the sufficient energy. 

Here the nodes developed are of distributive type. 

As the communication starts the energy dissipation initiates. 

To recover the in-active nodes resulted after reaching the 

operational threshold, we can use Genetic Algorithm as well 

as the PSO algorithm which is the enhancement for the 

Genetic Algorithm. 

A. Theoretical comparison of PSO Algorithm and Genetic   

Algorithm.  

Unlike Genetic Algorithm (Evolutionary programming and 

evolutionary strategy), in PSO, there is an absence of 

‘Selection’ process. The main characteristic of Genetic 

Algorithm is the fitness function to determine the best 

chromosome which is contrary to PSO algorithm where all 

the participants of the population are kept for the course of 

operation. Genetic Algorithm is known for its optimal 

search capacity i.e. a balance between global and local 

search which is done by probability (strategic) parameters. 

But the same balance is done in PSO algorithm by suitable 

initial weight factors. 

Genetic Algorithm is used to recover the nodes in 

general but which is more energy and time consuming along 

with its complexity compared to PSO algorithm because of 

the number of steps involved. Thus this paper illustrates the 

advantages of PSO algorithm over Genetic Algorithm and 

compares both the algorithm in terms of energy efficiency.  

B. Genetic Algorithm 

Genetic Algorithms were developed by John 

Holland and his students at the University of Michigan 

during 1960s. Here Active nodes and in-Active nodes are 

encoded in the form of strings (chromosomes) based on the 

node parameters, which serves as the input for the Genetic 

Algorithm [11]. Two strings are considered for further 

process. These strings undergoes in further steps of Genetic 

Algorithm. 

There are 5 steps in Genetic Algorithm known as 

Initialization, Evaluation, Selection, Crossover, and 

Mutation. 

1) Initialization 

In this step the Genetic Algorithm generates chromosomes 

by using binary strings feed as input. 

2) Evaluation 

For the generated chromosomes fitness value is calculated. 

3) Selection: 

This step keeps the best fit part of chromosome for further 

step. 
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4) Crossover 

In this step the best fit part of chromosomes are swapped to 

obtain the new chromosome with the improved fitness. 

5) Mutation 

 Recover the inactive nodes by introducing certain traits into 

the chromosome. 

Figure 2 shows the steps involved in the Genetic Algorithm 

[10] [11]. 

 
Fig. 2: Flowchart for Genetic Algorithm 

C. Particle Swarm Optimization Algorithm 

PSO technique was developed in 1995 by James 

Kennedy (social-psychologist) and Russell Eberhart 

(electrical engineer). Which is a robust stochastic 

optimization technique based on the movement and 

intelligence of swarms. PSO applies to the concept of social 

interaction to problem solving.  

It uses a number of agents (particles) that constitute 

a swarm moving around in the search space looking for the 

best solution. Each particle is treated as a point in an N-

dimensional space which adjusts its “flying” according to its 

own flying experience as well as the flying experience of 

other particles. 

Each particle tries to modify its position using the 

following information: 

 The current positions,  

 The current velocities, 

 The distance between the current position and pbest, 

 The distance between the current position and the gbest. 

The modification of the particle’s position can be 

mathematically modeled according the following equation. 

Vi
n+1 = wVi

n +c1 rand1(…) x (pbesti-si
n) + c2 rand2(…) x 

(gbest-si
n)                        (1) 

Where, 

vi
n: velocity of  agent i at iteration n, 

w:weighting function, 

 cj:weighting factor, rand : uniformly distributed random 

number between 0 and 1                           

si
n: current position of agent i at iteration n,                                                                                                   

pbesti: pbest of agent i, 

 gbest: gbest of the group. 

The following weighting function is usually utilized in (1) 

w = wMax-[(wMax-wMin) x iter]/maxIter            (2) 

Where 

wMax: initial weight, 

wMin : final weight 

maxIter : maximum iteration number, 

iter : current iteration number. 

si
n+1 = si

n + Vi
n+1             (3) 

Larger w - greater global search ability 

Smaller w - greater local search ability 

By linearly decreasing the inertia weight from a 

relatively large value to a small value through the course of 

the PSO run gives the best PSO performance compared with 

fixed inertia weight settings. 

Here nodes are developed as shown in the figure.5 

and both the algorithms applied simultaneously. Graphs are 

plotted for various parameters and compared where we can 

see the advantages of PSO algorithm over Genetic 

Algorithm. 

start

Initialize particles with random position
 and velocity vectors

For  each particle position(p) evaluate 
the fitness

If fitness P is better then fitness Pbest 
then pbest = p

Set best of pbests as gbest

Updates particle velocities ( equation 1 and 3)

Stop giving gbest optimal solution

L
o

o
p

 u
n
ti

l 
a

ll
 p

a
r
ti

c
le

s
 

e
x

h
a

u
s
t 

L
o

o
p

 u
n
ti

l 
m

a
x

 i
te

r 

 Fig. 3: Flowchart for PSO Algorithm 

II. SIMULATION COMPARISON OF PSO  ALGORITHM AND 

GENETIC ALGORITHM 

Ns2 is used for simulation. It is suitable for designing new 

protocols, comparing different protocols and traffic 

estimations. It is open source. 
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Following figure shows the node operation, which 

are taken from the nam window and trace graph of network 

simulator. 

 
Fig. 4: Node development and communication of nodes 

 
Fig. 5: Active nodes shown by yellow colour after energy 

dissipation 

III. RESULTS AND DISCUSSION 

The Genetic Algorithm is apllied first and after PSO 

Agorithm. Following figures of graph shows the 

comparision of various parameters like throughput, packet 

drop and energy of respective algorithms. 

 
Fig. 6: Throughput comparison 

 
Fig. 7: Comparison of packet drop 

 
Fig. 8: Energy Comparison 

IV. CONCLUSIONS 

This paper compares the Genetic algorithm and PSO 

algorithm in WSN. And reveals the advantage of PSO over 

GENETIC ALGORITHM. This optimized the replacement 

cost, energy consumption, throughput and packet drop of 

sensor nodes also replaced non-functional sensor nodes and 

reuses the most routing paths in most efficient manner, 

resulting in increased WSN lifespan. 
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